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Introduction 

Since the family Neurochaetidae was established for the living Neurochaeta 
McAlpine and the Baltic amber fossil Anthoclusia Hennig (McAlpine, 1978), more 
material and information have become available. Field studies of the Australian species 
have been carried out (Shaw, Cantrell, and Houston, 1982; Shaw and Cantrell, 1983a, 
1983b; author’s observations). Woodley (1982) has described two Oriental species of 
Neurochaeta and made a phylogenetic analysis for the genus. The author’s work (with the 
help of K. C. Khoo) has brought to light additional species from Malaysia together with 
information on apparent host plants, and J. W. Ismay has discovered a species in Papua 
New Guinea. A further specimen of the little known genus Nothoasteia Malloch has be- 
come available, thanks to A. C. Postle and B. Cantrell, and evidence has been obtained 
indicating that it should be transferred from the Asteiidae to the Neurochaetidae. 

The number of recognized living species of the family now stands at 10, while there 
are 2 fossil species described by Hennig (1965, 1969). 

The morphological terminology here used has been largely outlined by McAlpine 
(1973a) or is given by Colless and McAlpine (1970). 

While the identity of the protandrial sternites (those of abdominal segments 6-8) in 
the Schizophora is now agreed upon by a number of workers (e.g. Crampton, 1942; 
Griffiths, 1972), the identity of certain other postabdominal structures remains con- 
troversial. I am quite sceptical about many attempts to homologize structures over a 
wide spectrum of the order Diptera and even more so with attempts at homology 
between Diptera and other orders. I use the terms epandrium, hypandrium, surstylus, 
and gonite to designate structures readily identified by their positions, but because of 
the great variability they exhibit, I have no confidence that the two latter terms are con- 
sistently applied to homologous structures, and this applies also to the popular 
Comstock-Needham nomenclature for wing veins. 

Family Neurochaetidae 

The addition of the genus Nothoasteia makes my previous characterization of the 
family (McAlpine, 1978) inadequate. I do not herein give a revised characterization 
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because the morphology of Anthoclusia and Nothoasteia is still incompletely known, but 
the characters given below for Nothoasteia may be taken as an extension of the family 
characters. Alternatively, a statement of the groundplan characters for Neurochaetidae 
is difficult, because the precise phylogenetic position of Nothoasteia is unclear, on account 
of its highly autapomorphic and incompletely known morphology. It is therefore not 
known to what extent the groundplan characters for Anthoclusia + Neurochaeta (largely 
typified by Anthoclusia ), are also those for Nothoasteia + Anthoclusia + Neurochaeta. The 
following characterization is therefore provisional. 



Fig. 1. Neurochaeta inversa (based on a photograph from life). 

Groundplan characters of Neurochaetidae 

General characters as for superfamily Asteioidea (McAlpine, 1978); postvertical 
bristles parallel to slightly divergent, posteriorly directed; vibrissa and peristomal 
bristles present; antennal segment 2 cap-like, with dorsal slit; segment 3 deflexed; 
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labella of proboscis broad; postnotal region elevated; with relatively small subscutellum; 
prosternal plate (basisternum) narrow, joined to angular median prominence of the well 
defined furcasternum; the following thoracic bristles present: humeral, 2 notopleural, 2 
dorsocentral, supra-alar, postalar, 2 unequal scutellars, 2 upper posterior sterno- 
pleurals; the following bristles absent: presutural, posterior intra-alar, propleural; hind 
leg longer than other legs; mid coxae approximated; mid femur significantly shorter 
than hind femur and more slender than fore femur; costa broken only at end of sub- 
costa; subcosta indistinct distally; second basal, discal, and anal cells complete; vein 6 
sclerotized beyond anal cell but not reaching margin; alula distinct; preabdominal ster- 
nites broad; tergite 6 of O’ unreduced; cerci distinct and separate in both sexes. 


Morphology of the arista 

I have previously discussed antennal structure in the Asteioidea (McAlpine, 1978; 
1983). The arista of Neurochaeta inversa is of a somewhat reduced type: segment 4 is not 
discernible, segment 5 is very short and annular, and segment 6 has long branches, some 
of the dorsal ones arising close to its base. This is not in agreement with the arista of 
Anthoclusia gephyrea as figured by Hennig(1965: fig. 247B), which appears to have a some- 
what elongate, cylindrical segment 5, and segment 6 with branching less developed at its 
base. On the whole dry specimen, the arista of Nothoasteia clausa appears to have segment 
5 almost as short as in Neurochaeta inversa , but segment 6 has no major branches, only 
short hairs. A more thorough study of the morphology of the arista in Neurochaetidae 
will be necessary to evaluate its use in determining phylogeny. 


Morphology of the prosternum 

As the prosternal characters are of both taxonomic and adaptational significance, 
their variation is here described. 

The prosternum of the Neurochaetidae is characterized by reduction, through 
narrowing, of the basisternum (the sternal plate which is well developed and distinct in 
most higher Diptera); and the angular anterior production of the furcasternum, to the 
apex of which the basisternum is usually joined. 

A greater development of prosternal structures is seen in Cyamops (Fig. 3), a genus 
of the apparently related family Periscelididae. The furcasternum, often invisibly fused 
with the sternopleura (katepisterna) in other Schizophora, is defined by a V-shaped 
suture and has a distinct furcal pit in its posterior angle. The very broad basisternum is 
joined posteriorly to the furcasternum and anterolaterally to precoxal bridges of the 
propleura. The obvious suture on the precoxal bridge of each side possibly indicates that 
this bridge is an apomorphic development within the family Periscelididae, as it is 
absent in Scutops and Periscelis. The periscelidid genus Stenomicra (Fig. 2) has a somewhat 
similar prosternum to that of Cyamops , but the sutures defining the fucasternum from 
the sternopleura are not visible in the examples studied, though the cuticle is sufficiently 
transparent to show any sutures. All these forms have a distinct median line or groove on 
the sternopleura indicating the internal ridge which extends posteriorly from the furcal 
pit. 

Neurochaeta inversa (Fig. 4) retains a large, convex, well defined furcasternum, but 
the furcal pit is evident only as the angular junction of the grooves along the suture 
delimiting the furcasternum from the sternopleura. The basisternum is much reduced 
in size, but not linear, with a marked median groove. In some individuals (more fre- 
quently in ones from northern populations) there is a fine hair in the sternal membrane 
on each side of the basisternum. 
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Figs 2-6. Prosterna of periscelidids and neurochaetids. 2. Stenomicra sp. (Mount Wilson, N.S.W.). 3. Cyamops 
dayi Khoo. 4. Neurochaeta inversa. 5. Neurochaeta parviceps. 6. Nothoasteia clausa (showing margin of fore coxa at 
each side), bs = basisternum. fs = furcasternum. 

In Neurochaeta parviceps (Fig. 5) and closely related species the basisternum is 
reduced to a narrow-linear sclerite and the hairs in the adjacent membrane are well 
developed. 

In Neurochaeta magnifica the basisternum is very broad, with several setulae (Fig. 23). 
In accordance with the evidence that (a) the reduced, narrowed prosternum is the nor- 
mal condition of all subgenera of Neurochaeta, and (b) N. magnifica is derived from among 
the more apomorphic types of the subgenus Neurochaeta , I regard this condition as a 
secondary sclerotization which I shall later relate to other peculiar features of the 
prothoracic region in this species. 

Nothoasteia clausa shows the most remarkable degree of reduction of prosternal 
structure (Fig. 6), but this appears to be an extreme development of the condition seen 
in Neurochaeta. No trace of the basisternum remains. The furcasternum is angular 
anteriorly as in Neurochaeta , with relatively broad raised margin; posteriorly it is 
delimited by a simple transverse line and is without the sternal pit. There is no median 
suture extending posteriorly from this transverse suture (hence no internal median 
ridge), the sternopleura of each side being indistinguishably fused except towards their 
posterior extremities. 
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The prosternum of Anthoclusia is not known in detail. Hennig (1969) merely states 
for A remotinervis , that the prosternum is apparently not connected to the propleuron by 
a precoxal bridge, and I found it difficult to interpret the prosternal structure during my 
brief examination of this specimen. 

Morphology of the scutellum and postnotum 

The scutellar region and scutellar chaetotaxy of Anthoclusia gephyrea very probably 
represent the most plesiomorphic conditions among known neurochaetids. This state- 
ment is made because A. gephyrea has the thorax at an evolutionary stage which precedes 
marked dorsoventral compression, because the scutellum and postnotal region resemble 
those of the periscelidid genera Cyamops (Fig. 7) and Periscelis (the family Periscelididae 
being the apparent sister-group of Neurochaetidae if it is monophyletic), because the 
general morphology and time level of A gephyrea indicate that it is a very plesiomorphic 
neurochaetid; and because the variations in scutellar chaetotaxy in the genus Neurochaeta 
are readily explained as simple or serial derivatives from it. 

The scutellum of A. gephyrea (Hennig, 1965: fig. 248) is subtriangular with a 
broadly rounded apex; it appears to be somewhat flattened on the dorsal surface and 
quite thick at the free margins. There is a small lateral pair of bristles situated some dis- 
tance behind the scutellar suture, and a large subapical pair of bristles. Because of varia- 
tion in the position of the latter pair, they are hereafter referred to as the major pair of 
scutellar bristles. It is uncertain if their suberect position shown in Hennig’s figure is 
natural or not. 

The scutellum of Anthoclusia remotinervis differs from the above in loss of the lateral 
pair of bristles (Hennig, 1969). 

In the genus Neurochaeta the scutellum has become markedly shortened and more or 
less depressed relative to that of Anthoclusia gephyrea , but otherwise the structure of the 
scutellum exhibits diverse levels of specialization among the species. 

In Neurochaeta prisca (McAlpine, 1978: fig. 11) the outline of the scutellum retains 
something of the plesiomorphic triangular shape despite the shortening, and the major 
bristles remain close together near the apex. Each lateral bristle is replaced by a series of 
setulae, an apomorphy unique in the family. 

The remainder of the species of Neurochaeta (subgenera Neurotexis and Neurochaeta) 
have the scutellum usually with evenly rounded outline (tending towards a semicircle) 
and the major bristles are markedly laterally displaced. Neurochaeta {Neurotexis) stucken- 
bergi has retained the scutellum at this level of specialization (McAlpine, 1978: fig. 12). 

The subgenus Neurochaeta is characterized by acquisition of additional bristles or 
setulae between the major pair, on or near the posterior margin. These I term the 
posterior scutellar bristles for descriptive purposes. The tendency towards a more erect 
position of the bristles is apparent throughout the subgenus, but the variation, with 
retention of symmetry, seen in dried material of Neurochaeta capilo and, especially, N. 
inversa seems to indicate much mobility of the major pair in life. 

In N. capilo (Fig. 10) there is one pair of short convergent bristles near the apex of 
the scutellum and few, often asymmetrically placed setulae near them. This somewhat 
irregular arrangement may represent an approximation to an early stage of evolution of 
these posterior macrotrichia. 

In N inversa (McAlpine, 1978: fig. 16) the posterior macrotrichia are represented by 
a regular linear series of rather short bristles along the posterior margin of the scutel- 
lum, in two to four (usually three) pairs. In N. magnifica the arrangement of the posterior 
bristles is similar, but there are four to seven pairs. 

The scutellum in the parviceps group (Figs 9, 11) has the major bristles shorter and 
more consistently erect (or less posteriorly inclined) than those of N. capilo and N. inversa , 
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Figs 7-12. Scutella and postnota of periscelidids and neurochaetids. 7. Cyamops dayi (posterior aspect). 8. 
Neurochaela capilo (posterior). 9. Neurochaeta macalpinei (posterior). 10. Neurochaeta capilo (dorsal). 11. Neurochaeta 
parmceps (dorsal). 12. Nothoasteia clausa (dorsal), su = subscutellum. In Fig. 11 bristles shown as if extended 
horizontally. 

and the posterior bristles represented by one pair, each of which is closer to the major 
bristle than to the other posterior bristle. This arrangement of the posterior bristles may 
have been evolved through condensation of the linear series seen in N. inversa , or, 
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alternatively, it may have been attained directly from the less ordered configuration of 
N. capilo. In the latter case, TV inversa and the parviceps group have acquired independent 
apomorphic conditions of the posterior bristles. Neurochaeta parviceps has all three pairs of 
scutellar bristles more similar in length than in other species of the group. (In Fig. 11 the 
suberect bristles of the major pair have been drawn as if in a horizontal plane.) TV 
sabroskyi probably has the scutellar bristles similar to those of TV parviceps , but in the 
unique holotype only the lateral bristles are preserved. TV. macalpinei has many of the 
body bristles shortened as an autapomorphy, but it is not clear precisely how this general 
process has affected the scutellar bristles. In contrast to TV. parviceps , the major bristle in 
TV. macalpinei (Fig. 9) is about twice as long as the lateral bristle or the posterior bristle, 
but the major bristle is only slightly shorter than that of TV parviceps relative to the dis- 
tance between the bases of the major bristles. This size differentiation may be the re- 
tention of a plesiomorphic condition, as perhaps is that of TV. capilo , or a late apomorphy 
derived from the condition seen in TV. parviceps , out-group comparison (for the parviceps 
group) suggesting the former. In TV macalpinei the major bristles are strongly convergent 
and their backward inclination is minimal. 

The scutellum of Nothoasteia clausa (Fig. 12) has some points of resemblance to that 
of the parviceps group of Neurochaeta ; in particular it is flat, with rounded posterior margin 
but is even shorter; there are 3 pairs of bristles though these are all much shorter than in 
the parviceps group and directed posteromedially. On its appearance, without reference 
to other facts, the scutellum might be considered to be derived from that of the parviceps 
group, but, as shown below this is negated by other evidence. 

The postnotal structure of the periscelidid genus Cyamops (Fig. 7) is taken as 
representing a generalized condition near that of the groundplan of the Periscelididae- 
Neurochaetidae (and perhaps of the Asteioidea), which preceded dorsoventral com- 
pression. Immediately below the free posterior margin of the scutellum there is a narrow 
transverse zone of membranous cuticle, the subscutellar membrane. The median sclero- 
tized part of the postnotum (mediotergite), lying below the scutellum, consists of two 
distinct convex zones, the smaller upper subscutellum and the lower postscutellum, 
which slopes posteriorly to the first abdominal tergite. 

Postnotal structure in Anthoclusia gephyrea appears not to differ from the above 
condition so far as I can discern from the imperfect detail in the illustration by Hennig 
(1965: fig. 248). In particular the posterior margin of the scutellum remains quite deep 
and the subscutellum is markedly smaller than the well developed postscutellum. Other 
neurochaetids all have the postnotal region reduced in depth, apparently as a result of 
dorsoventral compression of the thorax. 

Unfortunately I no longer have study material of Neurochaeta prisca for detailed 
comparison. My previously recorded observations (McAlpine, 1978: 282) indicate a sig- 
nificant reduction in depth of the postnotum without its acquiring a prominently convex 
condition. This perhaps indicates that much of its remaining surface consists of post- 
scutellum rather than subscutellum, in contrast to the other species of the genus 
Neurochaeta. 

Interpretation of postnotal structure in the subgenus Neurochaeta is aided by refer- 
ence to its most plesiomorphic species, TV. capilo (Fig. 8), but the structure of the latter 
has evolved far beyond the apparent neurochaetid groundplan and no known 
neurochaetid represents a clearly intermediate stage. 

The morphologically diverse periscelidid genus Stenomicra shows a range of post- 
notal structure which parallels some of the probable evolutionary stages of neuro- 
chaetids between the groundplan condition and that of TV. capilo. In Stenomicra sp. (West 
Malaysia, Australian Museum, a remarkably plesiomorphic representative of the 
genus), the condition is rather similar to that of Cyamops as described above, but the 
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subscutellum has become enlarged at the expense of the postscutellum. In other species 
o {Stenomicra (subgenera Podocera and Stenomicra ) the subscutellum becomes very convexly 
prominent and increases further in depth. It approaches the first abdominal tergite on 
the median line in extreme cases, thus almost dividing the postscutellum in two. 

Neurochaeta capilo has the postnotal region (Fig. 8) somewhat resembling the 
condition described for the more apomorphic species of Stenomicra , but there has been a 
decrease in depth and the subscutellum is broader, almost as wide as the postscutellum, 
strongly convex, with narrowly acute lateral extremities. The visible demarcation 
between subscutellum and postcutellum is not sharp, partly from the dense clothing of 
silvery pruinescence, but it appears that the subscutellum is only narrowly separated 
from the First abdominal tergite on the median line by the medially narrowed postscutel- 
lum. The upper margin of the subscutellum, where it meets the subscutellar membrane, 
is incurved in conformity with the general convexity of the surface, but is not abruptly 
indexed (Fig. 13). 



Figs 13-16. Diagrams of scutellar and postnotal structures in Neurochaeta in vertical longitudinal section, 
scutellum at top, postnotum at left, subscutellar membrane indicated by thin line. 13. N. capilo. 14. N. inversa. 
15. N. magnifica. 16. N. parviceps. 


The inversa , magnifica and parviceps groups of Neurochaeta have the subscutellum both 
deeper and broader than in N. capilo and the postscutellum thus reduced to two small 
lateral pieces (Fig. 9). 

In the inversa and magnifica groups, but not in the parviceps group, the upper margin 
of the subscutellum is abruptly indexed, so that there is a trough between the scutellum 
and subscutellum, the door of which is formed by the subscutellar membrane (Figs 14, 
15). 

I no longer have access to material of Neurochaeta stuckenbergi. Clearly this species has 
a strongly convex postnotal region largely developed from the postscutellum but other 
details were not recorded. 

Again there is resemblance in postnotal structure between Nothoasteia and the most 
apomorphic species of Neurochaeta. Nothoasteia clausa has the subscutellum very convex 
and shallow, but almost entirely filling the area between the scutellum and the base of 
the abdomen, the postscutellum being reduced to two small lateral plates. No subscutel- 
lar membrane is visible in the only specimen, the sclerotized subscutellum being 
appressed to the ventral part of the scutellum. 
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Hardy (1950) has recorded what he termed ‘the articulating scutellum’ in a number 
of brachycerous Diptera, including several of the Schizophora, where the condition is 
apparently of wide occurrence. Examination of series of dried specimens of Neurochaeta 
inversa and N. parviceps indicates that movement occurs between the scutellum and sub- 
scutellum. The subscutellar membrane becomes infolded when these parts are 
appressed, and the margin of the scutellum becomes partly enveloped by the upper 
margin of the subscutellum. In the available specimen of Nothoasteia clausa the upper 
margin of the subscutellum passes beneath the scutellum, but does not envelop it. The 
relations of these parts are shown diagrammatically in Figs 13-16. 

Phylogeny 

The apparent phylogenetic lines in the family, leaving out of consideration 
Nothoasteia and the new species of Neurochaeta here described, are given by Woodley 
(1982). It remains for these taxa to be added to Woodley’s system. 

At the time of Woodley’s work it appeared that the apomorphic condition of charac- 
ter 3 (posterior cubital or anal cell reduced or absent) was a groundplan state for Neuro- 
chaeta stuckenbergi 4- the N. inversa group (i.e. subgenera Neurotexis and Neurochaeta in the 
present work). The newly discovered species N. capilo is undoubtedly a member of the 
latter group of this pair but has a complete anal cell and sclerotized vein 6 beyond it. It 
seems, then, that reduction of the anal cell (and vein 6) has taken place independently in 
these two subgenera. I believe evidence for sister-group relationship between subgenera 
Neurotexis and Neurochaeta is confirmed by the following apomorphic characters in re- 
lation to the subgenus Neurocytta (including N. prised)', costa with subcostal break 
obliquely incised to produce a lobe; subscutellum deep and convexly prominent; major 
(primarily apical) pair of scutellar bristles displaced laterally; only one upper posterior 
sternopleural bristle present. 

The revised set of distinctive apomorphic characters for the subgenus Neurochaeta 
(the W. inversa species group’ of Woodley, expanded to include new species) is as follows: 
fronto-orbital bristles reduced to 3 pairs; postvertical bristles lost; a series of postgenal 
bristles present; suborbital bristle present (below lowest point of eye, see Figs 18, 26); 
second (from rear) dorsocentral bristle reduced and approximated to prescutellar dorso- 
central, or lost; scutellum with at least one pair of posterior marginal bristles or hairs 
between major pair; sternopleuron anteriorly with group of strong hairs or bristles; 
macrotrichia on radial sector developed as about 3 strong bristles; second basal cell 
confluent with first basal cell; O’: surstylus detached from margin of protandrium. 

The subgenus Neurochaeta includes the capilo , inversa , magnifica , and parviceps groups, 
as newly defined here. 

The position of Neurochaeta capilo as a sister group to the remainder of subgenus 
Neurochaeta (inversa group sensu Woodley) is evidenced by its having the following plesio- 
morphic characters relative to those uniformly present in the rest of the subgenus: 
thorax not strongly depressed; 2 dorsocentral bristles present; anterior sternopleural 
bristles not differentiated; mid coxae almost contiguous; anal cell closed by distinct, 
curved anal crossvein; vein 6 developed beyond anal cell; sternite 8 of male large; cercus 
of 9 small, not plate-like. For these reasons I place N capilo as the only known species of 
the capilo group. 

The apomorphic characters differentiating the parviceps group (N. sabroskyi, N. 
parviceps , and N. macalpinei) are: suborbital bristle curved downwards; prelabrum much 
reduced; palpus very short; propleuron without distinct callus; prosternum narrow- 
linear; metasternum extensively setulose; mid coxae separated by at least width of each 
coxa; mid femur with ventral comb of weak bristles; vein 5 not extending beyond discal 
cell. The monotypic inversa group lacks the above characters, but has apparently few 
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Fig. 17. Dendrogram showing apparent interrelationships of neurochaetid taxa. 

apomorphic characters not shared with the parviceps group, viz.: posterior scutellar 
bristles forming a regular transverse series; dorsal margin of subscutellum inflexed; ster- 
nite 8 of O’ absent; and (probably) propleural callus enlarged. The group is, however, 
intermediate between the capilo group and the parviceps group in several characters, viz. 
degree of development of anterior sternopleural bristles; incipient setulosity of meta- 
sternum; degree of separation of mid coxae; length of tarsal claws; position of anterior 
(incurved) fronto-orbital bristle. 

The magnifica group (also monotypic) has an extraordinary array of apomorphic 
characters, including all those given for the inversa group except loss of O’ sternite 8, 
some of those given for the parviceps group (viz. metasternum extensively setulose; mid 
coxae separated by at least width of each coxa), and numerous apparently auta- 
pomorphic characters (e.g. head depressed; inner vertical bristle absent; anterior 
notopleural bristle displaced dorsally; hypopleuron setulose; prosternum very broad; 
hind femur much longer than thorax; costal armature simplified). The apparent conflict 
in phylogenetic evidence from variously shared apomorphic characters and the phenetic 
remoteness from other species of subgenus Neurochaeta complicate the problem of the 
immediate relationships of N. magnifica. Careful consideration leads me to the conclu- 
sion that those characters shared with the inversa group are most likely to be true synapo- 
morphies (although the first two are present in an exaggerated form in N. magnifica ), 
while the characters shared with the parviceps group are convergent. The broadly ex- 
posed, setulose metasternum and widely separated mid coxae are associated with a 
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broadening and flattening of the thorax in a number of separately derived dipterous 
types (e.g. Coelopa , Orygma, the pupiparous flies). That a broadly flattened thorax has 
been achieved to some extent independently in the parviceps and magnijica groups is 
evidenced particularly in the position of the fore coxae and their relation to the pleura. 
In the face of contrary evidence, then, the shared apomorphic characters in the two 
groups do not carry conviction as true synapomorphies. I therefore postulate a sister- 
group relationship between the inversa and magnijica groups. This is in accordance with 
geographic distribution, as these are the only groups of Neurochaeta in the Australian 
(Australasian) Region. 

The phylogenetic position of the genus Nothoasteia in relation to other 
neurochaetids is difficult to determine. The genus was originally placed in the family 
Asteiidae by Malloch, 1936, with considerable doubt. The following is a list of those 
characters for Nothoasteia , which have influenced me in transferring the genus from the 
Asteiidae to the Neurochaetidae. 

1. Antennal segment 2 cap-like, with dorsal slit (not cap like, with dorsal part of 
distal margin slightly sinuate only, in Asteiidae). 

2. Upper occiput without trace of deep, broad concavity characteristic of Asteiidae 
(including Succinasteia and Leiomyza). 

3. Prothoracic basisternum greatly reduced in a broad, membranous intercoxal 
field; furcasternum with acute anterior lobe. These characters are peculiar to the 
Neurochaetidae among the Asteioidea (see further discussion above). The Asteiidae 
have the prosternum broad, sometimes little sclerotized, joined to the almost straight, 
transverse anterior margin of apparent mesosternum. 

4. Metasternum separated from hypopleuron on each side by membrane of hind 
coxal cavity (narrowly joined to hypopleuron in Neurochaeta , usually very broadly joined 
in Asteiidae). 

5. Fore coxa short (generally relatively long and slender in Asteiidae). 

6. Mid coxae very short, separated (mid coxae contiguous and relatively 
prominent in Asteiidae). 

7. Hind coxal cavities directed posteriorly to posterolaterally (directed ventrally in 
Asteiidae). 

8. Hind legs (particularly hind femora) enlarged; mid legs reduced in size. This is 
a slight extension of the highly characteristic leg proportions seen in other neuro- 
chaetids. (Asteiidae never have such disparity in leg size.) 

9. Vein 6 more complete than in any known asteiid (including Succinasteia). 

10. Abdominal sternites broader than in any asteiid known to me (including 
Succinasteia ), despite the more slender abdomen. The broadened sternites are particu- 
larly characteristic of the Neurochaetidae. 

In making the above comparison I have referred to Hennig’s (1969) detailed 
description of the Baltic amber fossil Succinasteia carpenteri , which could represent the 
stem group from which all recent Asteiidae were derived. I have also examined Bryania 
bipunctata Aldrich and an undetermined asteiid from Papua New Guinea, both of which 
have, like Nothoasteia , a somewhat depressed body form. They do not, however, show 
significant resemblance to Nothoastia in other characters. 

Nothoasteia resembles the Asteiidae (or at least some of its species) in its small size, 
reduced chaetotaxy, and reduction in wing venation, all characters where convergence is 
most apt to occur, the two latter states often accompanying size reduction in various 
acalyptrate groups. The absence of a costal break, shared by Nothoasteia and Asteiidae, 
has been considered a plesiomorphic character by Hennig (1958), but, as Griffiths 
(1972) has pointed out, it is likely to be an apomorphic acquisition in the groundplan of 
the Asteiidae. It appears to represent an independent autapomorphy in Nothoasteia. 
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It has been suggested, without reference to specimens, that Nothoasteia may belong 
in the family Anthomyzidae, but I do not consider that this is a reasonable theory. I 
know of no significant apomorphies shared between it and the anthomyzids, and 
Nothoasteia differs in characters of antenna, prosternum, leg proportions, and mid coxae, 
much as it differs from Asteiidae. Possibly, Anthomyzidae and Asteiidae are more 
closely related to each other than either is to Nothoasteia and the Neurochaetidae. 

Within the Neurochaetidae, Nothoasteia resembles Anthoclusia more than other 
known forms in the development of antennal segment 2. This would appear to exclude it 
from immediate relationship with subgenera Neurotexis and Neurochaeta which share the 
enlarged, hood-like segment 2, probably as a synapomorphy. Unfortunately the 
antenna of subgenus Neurocytta , evidently a sister group to the rest of genus Neurochaeta , is 
unknown. The probably plesiomorphic approximation of the apical scutellar bristles in 
Nothoasteia seems to confirm its exclusion from this Neurotexis-Neurochaeta complex. 
Possibly the more cylindrical abdomen, excludes Nothoasteia from close relationship with 
the whole genus Neurochaeta , but this character needs further study. The confluence of 
the second basal and discal cells in both Nothoasteia and subgenus Neurotexis appears to be 
due to convergence. This is a condition which has been evolved many times in the 
acalyptrates. It does, however, confirm the distinction of Nothoasteia from subgenus 
Neurochaeta , in which the second basal cell is consistently separated from the discal cell 
and confluent with the first basal cell. 

Nothoasteia resembles species of subgenus Neurochaeta in several characters which are 
associated with flattening of the thorax. The partly almost planate sternopleuron with a 
series of upper, anterior bristles is such a character, as is the short, flat scutellum and 
bulging subscutellum. But in the groundplan of the genus Neurochaeta the thoracic flat- 
tening is less developed, as are these associated apomorphic characters. This indicates a 
complex convergence between Nothoasteia and the more apomorphic forms of Neuro- 
chaeta. Loss of certain bristles, e.g. the postvertical and supra-alar, also constitutes con- 
vergence between Nothoasteia and subgenus Neurochaeta , but, on the whole, reduction in 
chaetotaxy has progressed further in the former. 

I conclude from the above morphological evidence that Nothoasteia separated from 
the main neurochaetid stem certainly before the divergence of subgenera Neurotexis and 
Neurochaeta , probably before the separation of subgenus Neurocytta , and possibly earlier 
than the stage reached by the fossil Anthoclusia. The very marked autapomorphies of 
Nothoasteia (including the flattened head, setulose eyes, presence of mesopleural setulae, 
modifications of the furcasternum, sternopleura, and metasternum, loss of tarsal claws, 
loss of costal break, almost total fusion of subcosta and vein 1, loss of alular fringe, 
divided sternite 7 of the female abdomen) suggest that the separation from other forms 
may be particularly early in the history of the Neurochaetidae. Those apomorphies 
have, however, had a transforming effect on the insect as a whole and make its accurate 
placement in the phylogenetic system impossible at present. 

Geographic origins 

The Neurochaetidae are at present distributed in wetter parts of the Old World 
tropics and subtropics, and there is no evidence that they have occurred in the New 
World. 

Anthoclusia , which fulfils morphological requirements for a stem group to genus 
Neurochaeta (and possibly to Nothoasteia ), occurred in northern Europe in the late Eocene 
or the commencement of the Oligocene. The genus Neurochaeta was apparently derived 
from a species which had acquired further apomorphies (McAlpine, 1978). Anthoclusia 
lived at a time when Africa was still separated from Europe by the Tethys Sea, and judg- 
ing from the meagre but probably significant evidence from mammalian fossils 
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(Coryndon and Savage, 1973), European land fauna did not invade Africa until well into 
the Oligocene. If early neurochaetids were strictly inhabitants of moist forest, like their 
descendants, they were probably no more vagile than land mammals. It is probable 
therefore that Anthoclusia was restricted to Eurasia at the Eocene-OIigocene boundary, 
and the two separate lineages (subgenera Neurocytta and Neurotexis), which are now in the 
Afrotropical Region, reached there some time later in the Tertiary. Until better collec- 
tions of Afrotropical neurochaetids are made no significant comparison can be made 
between the faunas of Madagascar and the African mainland. 

The restriction of the Australasian species to the vicinity of rainforest in tropical 
and subtropical areas, together with their similarity to oriental species, indicates a late 
arrival in Australasia, perhaps during the Pliocene when sea barriers to the north were 
at a minimum. 

The distribution of Nothoasteia is little known, but its occurrence in southwestern 
Australia suggests that the genus is part of an older Australian fauna, without indicating 
more precisely the time of its occupation. 


Key to Recent Genera of Neurochaetidae 

Eye setulose; costa unbroken; alula without fringe; functional tarsal 

claws absent Nothoasteia 

Eye without obvious setulae; costa with break at end of subcosta; alula 

with marginal fringe; tarsal claws developed Neurochaeta 


Genus Neurochaeta McAlpine 
Neurochaeta McAlpine, 1978: 278-281. Type-species N. inversa McAlpine. 

Five species have been added to this genus since its description (Woodley, 1982, and 
the present work), but these are all rather closely related to the type-species and are 
referable to the same subgenus. Despite doubt as to the phylogenetic position of the 
species of Nothoasteia in relation to the Neurochaeta species, there is no persuasive evidence 
that Neurochaeta s.l. is polyphyletic. The afrotropical species, N. prisca and N. stuckenbergi, 
are at present known to me from a miniscule sample of three specimens, which may not 
be sufficient to indicate the diversity of the fauna and consistency of group characters. 
Nevertheless, as shown above, these species are phylogenetically isolated from other 
known neurochaetids and are now considered to require their own subgenera. 

Key to subgenera of Neurochaeta 

1 Second basal cell completely enclosed; upper posterior sternopleural 
bristles 2; scutellar bristles of major pair approximated near apex of 


scutellum; subscutellum not prominent Neurocytta 

— Second basal cell incomplete; upper posterior sternopleural bristle 
solitary; scutellar bristles of major pair widely separated; subscutel- 
lum very convex and prominent 2 

2 Second basal cell confluent with discal cell; costa terminating at vein 3; 
radial sector without bristles; postvertical, presutural, and supra- 


alar bristles present; suborbital bristle absent; posterior margin of 

scutellum bare between major bristles Neurotexis 

— Second basal cell confluent with first basal cell; costa terminating at 
vein 4; radial sector towards base with 2 to 4 strong erect bristles; 
presutural, supra-alar, and usually, postvertical bristles absent; 
suborbital bristle usually present; posterior margin of scutellum 
with one or more pairs of shorter bristles between major pair Neurochaeta 


PROC. LINN. Soc. N.S.W., 110(1), (1987) 1988 


44 


STUDIES IN UPSIDE-DOWN FLIES. I 


Subgenus Neurocytta n. subg. 

Type species: Neurochaeta prisca McAlpine. 

Fronto-orbital bristles 4, one of which is inserted mesad of and a little behind fore- 
most of the aligned series; short postvertical bristle present; cheek with one postgenal 
bristle situated behind lowermost point of eye (not homologous with suborbital bristle of 
subgenus Neurochaeta). Presutural bristle absent; one dorsocentral bristle present; supra- 
alar bristle present; scutellar bristles of major pair approximated near apex of scutel- 
lum; scutellum otherwise with short lateral hairs only; postnotum receding below scutel- 
lum, not prominent; sternopleuron with 2 upper posterior bristles and no anterior 
bristles. Wing with strong, spaced anterior bristles on costa between terminations of 
veins 1 and 2; costa extending to termination of vein 4, with simple break at termination 
of subcosta; macrotrichia on radial sector represented by small hairs on stem of veins 2 
and 3 dorsally; second basal cell separated from both first basal and discal cells; anal cell 
completely enclosed; vein 6 well developed beyond anal cell; alula relatively broad. 
Postabdomen of male with large, asymmetrically placed sternites 6 and 7, dorsal sternite 
8, and well developed epandrium; cercus in both sexes inconspicuous, not plate-like. 

The distinctive characters of the only included species of Neurocytta , viz. Neurochaeta 
prisca , and their phylogenetic significance have been discussed by McAlpine (1978) and 
Woodley (1982). This species is still only known from the type material from Zimbabwe. 

The subgeneric name is derived from the Greek pcvqop , nerve or wing-vein, and 
xvTTCtQOS , cell in reference to the well developed cells in the basal part of the wing. It is 
feminine on account of the ending. 

Subgenus Neurotexis n. subg. 

Type species: Neurochaeta stuckenbergi McAlpine. 

Fronto-orbital bristles 4, the inclinate one inserted mesad of and at same level as 
anterior reclinate one; postvertical bristle present; one postgenal bristle as in Neurocytta\ 
suborbital bristle absent. Presutural bristle present; dorsocentral bristles 2; supra-alar 
bristle present; scutellar bristles in 2 pairs: widely separated major pair, and shorter 
lateral pair; subscutellum deep and convexly prominent; sternopleuron with one upper 
posterior and no anterior bristles. Costa terminating immediately beyond end of vein 3, 
with fairly strong spaced anteroventral bristles between terminations of veins 1 and 2, 
without short erect dorsal setulae immediately before end of subcosta; costal section be- 
fore subcostal break produced distally in front of break as a long, finger-like process; 
radial sector without macrotrichia; second basal cell separate from first basal cell, con- 
fluent with discal cell; anal cell small, imperfectly enclosed; vein 6 little developed 
beyond anal cell; alula rather narrow. Postabdomen of male unknown; cercus of female 
narrow, subcylindrical. 

The characters and relationships of the only included species are discussed by 
McAlpine (1978) and Woodley (1982). It is only known from the unique holotype from 
Madagascar. 

The subgeneric name is derived from the Greek pcvqop, a nerve or wing-vein, and 
re£is, a wasting or dissolution, in reference to the distal fading of the costa and vein 4. It 
is feminine. 


Subgenus Neurochaeta s. str. 

Fronto-orbital bristles 3, the inclinate one situated in front and mesad of foremost 
reclinate one; postvertical bristle absent (except in N. magnifica ); a variable series of post- 
genal bristles present along posterior margin of eye; suborbital bristle present below 
lowest point of eye (Figs 18, 26; reduced in N. magnifica , Fig. 25); one dorsocentral or 2 
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approximated bristles present; supra-alar (as distinct from postalar) bristle absent; 
scutellar bristles of major pair sublateral on posterior margin, with shorter intermediate 
bristles or hairs on posterior margin and pair of anterolateral bristles; postnotum largely 
occupied by the convexly prominent subscutellum; sternopleuron with one upper 
posterior bristle and with either a variable series of bristles or a number of bristly hairs 
anteriorly. Wing with variable, usually rather weak, spaced anterodorsal and antero- 
ventral bristles on costa between terminations of veins 1 and 3; costa extending to end of 
vein 4, often with obliquely incised break at termination of subcosta, but not with long 
process as in Neurotexis ; macrotrichia on radial sector represented by normally 2 or 3 
strong bristles; second basal cell confluent with first basal cell, separated from discal cell; 
anal cell and vein 6 variably developed, the former always narrow; alula moderately 
developed or rather narrow. Asymmetrical sternites of protandrium reduced or absent; 
epandrium reduced to a transverse, usually medially narrowed plate; surstylus detached 
from margin of protandrium. 

This subgenus includes 6 known species from the Oriental and Australian Regions. 


Key to species of subgenus Neurochaeta 


1 Head depressed, longer than high; inner vertical bristle absent; 

anterior crossvein well before middle of length of discal cell; 
prosternum very broad; hypopleuron setulose; hind femur much 
longer than thorax; host apparently Pandanus (magnifica group) .... 

— Head not longer than high; inner vertical bristle well developed; 

anterior crossvein near or beyond middle of length of discal cell; 
prosternum attenuated; hypopleuron bare; hind femur not longer 
than thorax 

2 Vein 5 not continued beyond discal cell; anterior sternopleural bristles 

in a well developed series, pale yellowish; prosternum very narrowly 
linear; metasternum extensively setulose; mid coxae separated 
from one another by at least the width of each coxa; mid femur with 
loose comb of ventral bristles on basal half; scutellum with one pair 
of shorter bristles between major pair of bristles on posterior 
margin; suborbital bristle curved downwards; O’ postabdomen 
with sternite 8 present but very short (condition unconfirmed for N. 
sabroskyi ) (parviceps group) 

— Vein 5 continued beyond discal cell; spaced dorsal setulae of costa fine 

and sharp; anterior sternoplural bristles black or undifferentiated; 
prosternum lanceolate; metasternum bare or with minute incon- 
spicuous setulae; mid coxae separated from one another by much 
less than width of each; mid femur without distinct ventral comb; 
scutellum with 2 or more pairs of bristles or setulae between major 
pair of bristles on posterior margin; suborbital bristle curved 
outwards; O’ postabdomen with sternite 8 nearly as long as tergite 6 
or absent 

3 Femora pale yellowish, except for dark apical part of hind one; fore 

coxa not distinctly keeled; abdomen with large pale yellowish zone 
covering tergites 1, 2, and anterior margin of 3; length of dorso- 
central bristle not more than half length of scutellum; discal cell at 
distal end slightly narrower than marginal cell at same level; host 
apparently Alocasia 


magnifica 


2 


3 


5 


macalpinei 
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— Femora largely black; fore coxa with strong anterodorsal keel distally; 

abdomen with pale yellowish basal zone less extensive or absent; 
length of dorsocentral bristle more than half length of scutellum; 
discal cell at distal end slightly broader than marginal cell at same 
level 

4 Abdominal tergite 1 pale yellowish, contrasting with darker rest of 

abdomen; capitellum of haltere creamy white; thorax much wider 
than head; wing less than twice as long as thorax, and less than 3 
times as long as wide; host apparently Zingiber 

— Abdominal tergite 1 brownish, not strongly contrasting with rest of 

abdomen; capitellum of haltere tawny; thorax about as wide as 
head; wing more than twice as long as thorax, and more than 3 
times as long as wide; host unknown 

5 Sclerotized section of vein 6 present beyond anal cell; anal cell 

completely enclosed; mid femur without anteroventral bristle; 
anterior sternopleural bristles not differentiated from hairs; a short 
second dorsocentral bristle close in front of major one; cercus not 
broad and plate-like; sternite 8 of O' large, nearly as long as tergite 
6; host apparently Musa ( capilo group) 

— Vein 6 scarcely discernible beyond anal cell; anal cell vestigial; mid 

femur with short anteroventral bristle; some anterior sternopleural 
bristles fairly long; only one dorsocentral bristle present; cercus in 
both sexes broad, plate-like, exserted; sternite 8 of O' absent; host 
Alocasia {inversa group) 


4 


parviceps 


sabroskyi 


capilo 


inversa 


Capilo Group n. gr. 

Suborbital bristle curved outwards; prelabrum moderately developed; humeral 
callus compact; propleural callus rather small, convex, not sharply defined below; 
palpus rather long; prementum narrow; thorax not much depressed; scutellum with 
minor bristles and hairs between major pair of bristles not in a transverse row; upper 
margin of subscutellum incurved, not inflexed; anterior sternopleural bristles not 
differentiated from coarse hairs; prosternum rather broadly lanceolate; metasternum 
bare; mid coxae broad, approximated; mid femur with neither anteroventral bristle nor 
ventral comb; tarsal claws long and attenuated, each as long as last tarsal segment; vein 
5 extending beyond discal cell; anal cell complete; vein 6 developed beyond anal cell; 
sternite 8 of male large; cercus in both sexes neither plate-like nor posteriorly exserted. 

This group is at present monotypic. It occurs in the Oriental Region. 


Neurochaeta capilo n.sp. 

(Figs 8, 10, 13, 18-21) 

O' 9 • Resembling N. inversa and agreeing with description given for that species 
(McAlpine, 1978) except as indicated below. 

Coloration: Head greyish brown; parafacial and anterior margin of postfrons 
orange-fulvous; postocular zone pale grey; antenna and many of its bristles and setulae 
creamy white; setulae of antennal segment 1 and those on inner surface of segment 2 
black; one major dorsal and ventral bristle on segment 2 black or brown; arista beyond 
base brown. Thorax greyish brown, paler in parts. Hind coxa pale yellowish; other 
coxae greyish brown; femora brown, fore one pale yellowish basally and apically, mid 
and hind ones pale yellowish basally; fore tibia yellowish apically; fore tarsus yellowish; 
other tarsi predominantly brown or hind one paler basally. Wing with whitish zone 
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Figs 18-20. Neurochaeta capilo. 18. Head. 19. Wing (ventral). 20. Dorsal sclerites of male postabdomen (not 
compressed), ep = epandrium. so = suborbital bristle. s8 = sternite8. t6 = tergite 6. 


extending to extreme base, but distally extending only slightly beyond forks of veins 2 
and 3, and 4 and 5; alula tinged with brown. Haltere pale creamy, more yellowish on 
scabellum. 

Head. Height of cheek about 0.15 of height of eye; postfrons a little concave medially 
but without narrow median channel; eye less oblique than in other species of subgenus; 
incurved fronto-orbital bristle inserted only slightly anteriorly to anterior reclinate 
fronto-orbital. 

Thorax less depressed than in other species of subgenus; 2 dorsocentral bristles 
present, anterior one short and close to posterior one, sometimes little differentiated; 
scutellum with bristles of major pair sublateral, also a much shorter lateral and con- 
vergent posterior pair present in addition to several fine dorsal setulae towards apex; 
upper anterior sternopleural bristles not differentiated from coarse black hairs of this 
region. Fore coxa not markedly compressed, without anterodorsal keel; mid femur 
without anteroventral bristle; hind femur with one long dorsal and one anteroventral 
(rather than anterior) bristle beyond middle. Costa with black bristle terminating basal 
section and series of anterodorsal setulae preceding it much stouter than in other species 
of subgenus, and with pale subterminal dorsal setula absent (or represented by a weak 
more basally placed setula); costal index 4. 8-4. 9 (O’), 5. 1-6.3 ( 9 ); vein 4 index 2. 6-3.0 
(O’), 1.9-2. 4 (9); anal cell narrow, enclosed distally by curved crossvein; vein 6 well 
sclerotized for some distance beyond anal cell. 
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Abdomen more slender and slightly less depressed than in N. parviceps , tergites 2-6 
each with submarginal lateral groove and a bristle on lateral margin which is no more 
than half as long as tergite. O' postabdomen: sternite 6 much reduced, on left side, 
mirrored by a much smaller sclerite on right side; sternite 7 less reduced than sternite 6, 
fused to left lateral margin of sternite 8; sternite 8 a little shorter than tergite 6, with 
several fine setulae; epandrium much narrowed medially, produced at anterolateral 
angles, with 6 fine setulae on posterior margin; surstylus becoming slender beyond basal 
plate, with minute apical hairs; outer gonite with posteriorly directed apex and one 
setula on inner surface; inner gonite much expanded distally into an anterior and a 
posterior process, with 2 setulae on outer surface; basiphallus short, sclerotized; dis- 
tiphallus exceedingly long and slender, membranous, with one longitudinal pigmented 
strip, membranous part towards base with numerous weak, minute denticles, apical 
part not thickened; cercus elongate, passing forwards from its base and decurved 
apically, with a series of long bristles along outer surface and fascicle of finer bristles at 
apex. 9 postabdomen: cercus very short and inconspicuous, apparently ovoid, with 
few, minute setulae. 

Dimensions: total length, O* 2. 7-3. 2mm, 9 2. 6-3.1 mm; length of thorax, O' 1.1-1. 3 
mm, 9 1.0-1. 1mm; length of wing, O' 2. 5-2. 8mm, 9 2. 3-2. 7mm; length of distiphallus 
c. 3.6mm. 

Distribution: West Malaysia — Selangor. 

Holotype 9 : Old Bentong Pass, E of Gombak, 15.iv.1985 (Australian Museum), K. 
C. Khoo and D. K. McAlpine. 

Paratypes: same locality, 15-16. iv.1985, 14.viii.1986 (1 9 British Museum (Natural 
History), 2 O', 2 9 , Australian Museum), same collectors. 



Figs 21, 22. Genital segment, ventral aspect (only base of distiphallus shown, setation omitted from right 
cercus). 21. Neurochaeta capilo. 22. N. parviceps. aa = aedeagal apodeme. c = cercus. dp = distiphallus. eb = 
epandrial bristle, h = hypandrium. ig = inner gonite. og = outer gonite. pg - proctigcr. ss = surstylus. 


N. capilo differs from other species of subgenus Neurochaeta in its less depressed 
thorax, undifferentiated anterior sternopleural bristles, distinct curved anal crossvein 
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closing anal cell and presence of sclerotized vein 6 beyond this cell, narrow forwardly 
bent cercus in O' and small inconspicuous cercus in 9 • 

Inversa Group 

Inner vertical bristle present; suborbital bristle curved outwards; prelabrum 
moderately developed; palpus well developed but rather short; prementum rather 
narrow; thorax moderately depressed; humeral callus rather elongate, but without 
slender anterior prolongation; propleuron with well developed convex callus defined be- 
low by a shallow depression; scutellum with transverse series of 4 to 8 posterior bristles 
between major pair; upper margin of subscutellum inflexed throughout; anterior ster- 
nopleural bristles in a definite series, black, tapered; hypopleuron bare; prosternum 
more or less lanceolate, but slightly variable; metasternum with at most few minute set- 
ulae which are difficult to distinguish from pubescence; mid coxae separated by dis- 
tinctly less than width of each coxa; mid femur with short anteroventral bristle, without 
ventral comb; tarsal claws moderately long and strong, slightly shorter than terminal 
segment on each tarsus; vein 5 extending beyond discal cell; anal cell reduced, not dis- 
tinctly closed distally; vein 6 undeveloped beyond anal cell; cerci of both sexes exserted, 
broad and plate-like. 

Woodley (1982) introduced the inversa group to include Neurochaeta inversa 
McAlpine, N. sabroskyi Woodley, and N macalpinei Woodley. With the addition of three 
more species, this concept is raised to a subgenus, and only the Australian N inversa 
remains in the redefined inversa group. 

Neurochaeta inversa (Fig. 1) is the best known species in the family and has been the 
subject of biological and ecological studies (McAlpine, 1978: Shaw, Cantrell, and 
Houston, 1982; Shaw and Cantrell, 1983a, 1983b). 


Magnified Group n.gr. 

Inner vertical bristle absent; suborbital bristle vestigial or absent; prelabrum 
moderately developed; palpus well developed but rather short; prementum as in inversa 
group, but more strongly bristled; thorax greatly depressed; humeral callus rather com- 
pact, not anteriorly prolonged; propleural callus large, strongly convex, as deep as 
humeral callus, separated from ventral section of propleuron by a deep groove; anterior 
notopleural bristle closer to posterior notopleural than to humeral callus, situated 
higher above notopleural suture than is posterior notopleural; scutellum with transverse 
series of 7 to 14 short posterior bristles between major pair; upper margin of subscutel- 
lum strongly inflexed throughout; anterior sternopleural bristles in an irregular series, 
black, tapered; hypopleuron with few fine setulae; prosternum very broad; metaster- 
num strongly setulose; mid coxae separated by much more than width of each coxa; mid 
femur without well defined ventral comb; tarsal claws moderately long and strong, those 
of mid tarsus shorter; costal armature simplified; vein 5 extending well beyond discal 
cell; anal cell reduced; vein 6 not visible beyond anal cell; cerci of both sexes exserted, 
broad and plate-like. 

The only known species of the group is much the largest of neurochaetids. It is the 
only neurochaetid yet known from New Guinea. 


Neurochaeta magnifica n.sp. 

(Figs 15, 23-25) 

O* 9 • With the group characters given above, otherwise agreeing with description 
given for N. inversa (see McAlpine, 1978) except as indicated below. 
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Figs 23-25. Neurochaeta magnified. 23. Prosternum. 24. Dorsal sclerites of male postabdomen (not compressed). 
25. Head, bs = basisternum. ep = epandrium. fs = furcasternum. s8 = sternite 8. t6 = tergite 6. 

Coloration: head brown-black with grey pruinescence; face mid-brown; eye, after 
relaxation of freshly dried specimen, rich coppery purple; antenna brown; prelabrum 
and palpus dark brown; hairs and bristles on head and its appendages black, except for 
pale hairs on labella and antennal segment 3. Thorax coloured as in N. inversa. Mid coxa 
blackish; other coxae largely brown; femora brown-black, often darker distally; tibiae 
and tarsi black. Wing smoky brown, becoming paler posteriorly and sub-basally, but 
without paler zones except in immature specimens; alula dark. Haltere dark brown. 
Abdomen almost entirely dark brown (tergites 1-9 in 9 ); cercus creamy with silvery 
pruinescence. 

Head more depressed than in other species of genus; eye longer than high, with 
posterior margin sinuate-oblique; postfrons more narrowed posteriorly than in other 
species, with narrow, deep median groove in front of anterior ocellus; cheek c. 0.06-0.11 
of height of eye; postvertical bristles apparently represented by a pair of convergent, 
approximated setulae far behind vertex; ocellar bristles very small; anterior and 
posterior fronto-orbital bristles markedly shorter than intermediate one, the anterior 
ones less medially inclined than in other species (sometimes almost parallel). Antennal 
sockets more widely separated than in N. inversa and N. parviceps , only slightly more so 
than in N. capilo. 
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Thorax flatter than in other species (including N. parviceps), anteriorly narrowed; 
scutellum more broadly flattened than in other species, shorter than in parviceps group. 
Fore coxa not keeled; fore femur stouter than in other species, greatly swollen basally, 
slightly concave on anterodorsal surface; other femora more elongate than in other 
species, the hind one much the larger; mid femur with several short anterior to antero- 
ventral bristles; hind femur distally with one anterior and one or 2 posterodorsal 
bristles; mid and, particularly, hind tibiae, and mid tarsus unusually slender. Costal 
section on second costal cell with 2 rows of distally lengthening black setulae but without 
additional dorsal setulae just before subcostal break; costal section on marginal cell with 
3 rows of closely placed black setulae for most of length, without widely spaced antero- 
dorsal and anteroventral bristles (weak in N inversa ); veins 3 and 4 distally convergent; 
costal section between veins 3 and 4 three times as long as anterior crossvein, which is 
well basad of middle of discal cell; costal index 5. 2-5. 9; vein 4 index 1.3-1. 4. 

Abdomen. Sternites broader than in other species, in 9 sternites 4-6 as broad as 
tergites, in O’ 4 and 5 slightly narrower. O’ postabdomen: segment 6 with large, slightly 
asymmetrical tergite, with well developed symmetrically placed and formed ventral 
sclerite on each side, the left member of this pair apparently representing sternite 6, 
each of these sclerites with one long bristle and one or 2 setulae; sternite 8 reduced, 
asymmetrical, setulose; epandrium somewhat reduced, with 4 Fine setulae only, which 
are not mounted on tubercles; surstylus strongly but gradually expanded basally, with 
basal plate less developed than in other species of subgenus, particularly on anterior 
side, with several setulae, mainly on posterior side well before apex, which is blunt but 
not thickened; outer gonite short, broad, tapered, strongly setulose; inner gonite broad, 
not lobed, subtruncate, incurved, with 3 setigerous tubercles on outer surface; 
distiphallus only moderately slender, with well developed triangular teeth, much less 
numerous than in N. parviceps , on about basal third; cercus broadly ovate-rhomboid, 
with bristles much shorter than in N inversa and N parviceps. 

Dimensions: total length, O’ 5.2mm, 9 4. 5-5. 8mm; length of thorax, O’ 1.9mm, 9 
1.5-2. 1mm; length of wing, O’ 4.9mm, 9 3. 9-5. Omm; length of distiphallus c. 1.5mm. 

Distribution: Papua New Guinea — Western Highlands Province. 

Holotype 9: Mur Mur Pass, 2760m, on Pandanus leaf, 15.iii.1986 (Australian 
Museum), J. W. Ismay. 

Paratypes: same data as holotype, 1 O’, 2 9 , Australian Museum, 1 9 British 
Museum (Natural History), 1 9 National Museum of Natural History, Washington, 3 
9 Department of Primary Industry, Konedobu. 

Notes: N. magnifica differs from all other known neurochaetids in its large size and 
broad prosternum. It differs from all other species of the genus Neurochaeta in the absence 
of the inner vertical bristles, the posterodorsal displacement of the anterior notopleural 
bristle, and in having the hind femur much longer than the thorax. 

Parviceps Group n.gr. 

Inner vertical bristle present; suborbital bristle curved downwards; prelabrum 
much reduced; palpus very short; prementum broad; thorax much depressed; humeral 
callus markedly elongate, with slender anterior prolongation; propleuron without 
callus; scutellum without hairs or additional bristles between major pair of bristles; 
upper margin of subscutellum not indexed; anterior sternopleural bristles in curved 
series, yellowish, scarcely tapered; prosternum narrow-linear; metasternum with well 
developed setulae; mid coxae separated by at least width of each coxa; mid femur 
usually with short anteroventral bristle before middle and loose ventral comb basally; 
tarsal claws short, on hind tarsus not more than % as long as terminal tarsal segment; 
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vein 5 not extending beyond discal cell, which has its posterodistal angle rounded off; 
anal cell reduced, not distinctly closed distally; vein 6 undeveloped beyond anal cell; 
cerci of both sexes exserted, broad and plate-like. 

This group includes 3 known species, viz. N. sabroskyi , N. parviceps , and N. 
macalpinei. All are oriental. 


Neurochaeta sabroskyi Woodley 
Neurochaeta sabroskyi Woodley, 1982: 211-212, fig. 1. 

This species has the characters of the parviceps group, but the thorax is more slender 
and the wing more elongate than in other species of the group. It is distinguishable from 
N. parviceps and N. macalpinei by the characters given in the key. 

Distribution: Philippines — Mindanao. 

Material examined: holotype 9 (Museum of Comparative Zoology, Harvard). 

Neurochaeta macalpinei Woodley 
Neurochaeta macalpinei Woodley, 1982: 212-214, fig. 2. 

This species has the characters of the parviceps group, but differs from the other two 
species in its paler coloration and shortening of certain bristles, including the scutellars, 
though the humeral and both notopleural bristles are long. 

Male postabdominal characters resemble those of N parviceps . The pair of long 
bristles on sternite 8 is not quite as long; the surstylus is not capitate at the apex; the 
outer gonite is more slender and falcate; the inner gonite has a very short acute outer 
lobe and a more elongate curved inner lobe bearing two preapical setulae; the aedeagus 
has cuticular teeth almost as well developed as those of N. parviceps ; there is one particu- 
larly strong bristle on each cercus, the other bristles being mostly much smaller. 

Distribution: East Malaysia — Sabah. 

Material examined: holotype O’ and 19 paratypes (Australian Museum). 

Neurochaeta parviceps n. sp. 

(Figs 5, 11, 16, 22, 26-28) 

O’ 9 ■ Resembling N. inversa and agreeing with description given for that species 
(McAlpine, 1978), except as indicated below and in the characters given for the parviceps 
group. 

Coloration: Anterior margin of postfrons, face, and anterior part of cheek creamy 
white; cheek bristles predominantly yellowish (O’) or blackish ( 9 )• Antenna, including 
bristles, entirely pale yellowish except for brown distal part of arista; palpus brown, 
paler distally. Thorax blackish with very thin greyish pruinescence; postscutellum 
silvery, as in N inversa. Legs darker than in N. inversa\ mid and hind femora very 
narrowly yellowish at bases; fore tibia yellowish, with brownish zone before middle; mid 
and hind tibiae black, with narrowly yellowish apices. Wing coloured as in N. inversa , 
but with pale sub-basal zone smaller and less distinct; haltere brown basally, with 
whitish capitellum. 

Head more anteroposteriorly compressed than in N. inversa , with postfrons longer in 
proportion to face and cheek narrower; postfrons concave, with linear median channel; 
inner vertical bristle notably shorter than outer vertical; anterior fronto-orbital bristle 
somewhat closer to ptilinal suture than to next fronto-orbital; suborbital bristle curved 
downwards. Bristles and setulae on antennal segment 2 much stronger than in N. inversa. 
Prelabrum vestigial; palpus very short; prementum broader than in other species. 

Thorax remarkably broad and flat, narrowed anteriorly; humeral callus remarkably 
prolonged anteriorly; scutellum a little longer than in N. inversa , with only one pair of 
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Figs 26-29. Neurochaeta parviceps. 26. Head. 27. Wing (ventral). 28. Dorsal sclerites of male postabdomen. 29. 
Neurochaeta inversa , dorsal sclerites of male postabdomen, ep = epandrium. so = suborbital bristle. s8 = 
sternite 8. t6 = tergite 6. 


marginal bristles and no hairs between the major bristle pair; pleura much excavated 
between anterior notopleural bristle and fore coxa; anterior sternopleural bristles 5 to 8 
in a curved series, directed ventrally; sclerotized prosternal plate even narrower than in 
N. inversa\ metasternum with numerous distinct setulae. Fore coxa more compressed 
than in N inversa, with distinct anterodorsal keel on distal part; mid coxae separated by 
slightly more than width of one coxa (separated by about 0.7 of that width in N. inversa)’, 
hind femur somewhat curved on basal part (straight in N inversa), with oblique series of 
short anterodorsal to dorsal bristles well before middle, a short anteroventral bristle just 
beyond middle, and a long dorsal bristle just beyond this. Costa, between humeral cross- 
vein and subcostal break, with setulae of anterodorsal and anteroventral series all black, 
short, moderately stout and sharp, both series only slightly increasing in size distally, in 
addition one thick, blunt, yellowish dorsal setula at apex of section before subcostal 
break and a similar dorsal setula (occasionally 2 setulae) a little basad of this; vein 4 
distally attenuated, strongly converging with vein 3; costal index 4. 2-4. 8; vein 4 index 
2.8-3. 2. 

Abdomen: O* postabdomen: sternite 8 much reduced, glabrous, transversely 
elongate; epandrium somewhat reduced, with pair of long bristles and pair of Fine 
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setulae arising from tubercles on posterior margin; surstylus rather slender beyond 
basal plate, almost straight, slightly thickened at apex, with minute setulae near apex 
only; outer gonite not as slender as in N. inversa, but more so than in N capilo , glabrous; 
inner gonite bilobed apically, but much more narrowly so than in N capilo , with 2 
setulae at apex of anterior lobe; distiphallus elongate, but stouter than in N inversa and 
N. capilo and much shorter than in the latter, with rather numerous strong, short teeth 
on surface, instead of the weak denticles of those species; cercus somewhat as in N 
inversa . Cercus of 9 somewhat as in N. inversa , with one posteriorly directed bristle 
longer and more prominent than other bristles. 

Dimensions: total length, O’ 2. 9-3. 2mm, 9 3. 0-3. 2mm; length of thorax, O’ 1.3- 
1.4mm, 9 1.3-1. 4mm; length of wing, O’ 2. 4-2. 6mm, 9 2. 5-2. 6mm; length of 
distiphallus c. 0.9mm. 

Distribution: West Malaysia — Selangor. 

Holotype O’: Old Bentong Pass, E of Gombak, 16.iv.1985 (Australian Museum), 
K. C. Khoo and D. K. McAlpine. 

Paratypes: same locality, 14-16. iv.1985, 22 O’, 2 9, Australian Museum, 1 O’, 1 9, 
British Museum (Natural History), 1 O’ Canadian National Collection, Ottawa, 1 O* 
National Museum of Natural History, Washington, 1 O’, Termeszettudomanyi 

Muzeum, Budapest. 

Notes: N. parviceps differs from the other two species of the parviceps group in having 
the head significantly narrower than the thorax. It further differs from N. macalpinei in 
the darker femora and longer dorsocentral and scutellar bristles, and differs from N. 
sabroskyi in the entirely pale bristles on antennal segment 2 and the broadly flattened 
thorax. 


Genus Nothoasteia Malloch 
Nothoasteia Malloch, 1936: 259. Type species N. platycephala Malloch. 

The following are the essential characters of the genus so far as they are understood 
at present. The detailed description given for N clausa no doubt includes some charac- 
ters which will be found to be generic rather than specific when a better range of 
material becomes available. 

Head much depressed, with reduced bristling; outer vertical bristle developed; no 
anterior incurved fronto-orbital bristle distinguishable; eye horizontally elongate, its 
surface setulose except towards posterior extremity; ocelli rather widely spaced, lateral 
ones at posterior limit of postfrons; antennal segment 2 less enlarged and cucullate than 
in Neurochaeta , more as in Anthoclusia\ thoracic bristling reduced; humeral callus com- 
pact, rounded, very prominent, with few setulae and a weak posteriorly directed bristle; 
metasternum elongate, bare, separated from hypopleuron on each side by membrane of 
hind coxal cavity (broader than long and continuously sclerotized with hypopleuron in 
front of coxal cavity in Neurochaeta ); mid leg remarkably small; hind coxae short, inserted 
on each side of metasternum (inserted behind metasternum in Neurochaeta)\ tarsi without 
functional claws; costa unbroken; second basal cell confluent with discal cell, separate 
from first basal cell; anal cell wide open distally; vein 6 strongly sclerotized, though not 
reaching margin; haltere with elongate capitellum. 

Only two specimens of Nothoasteia are known, but these are from remote localities in 
southern Queensland and southwestern Australia respectively. This, together with the 
fact that the two specimens represent two species, suggests the possibility that the genus 
has a wide distribution over Australia and includes numerous species. Perhaps, when 
some clues as to the ecology of the insects become available, significant data on 
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distribution and species diversity may be obtained. The characters given in the above 
description have been confirmed for both species of the genus. 


Key to species of Nothoasteia 

1 Discal cell widely open; hind tibia pale yellowish, faintly browned 

apically platycephala 

— Discal cell closed distally, narrower than submarginal cell; hind tibia 

brownish on much of length with isolated dark brown apical zone . . . clausa 


Nothoasteia clausa n.sp. 

(Figs 6, 12,30) 

9 • Coloration. Head with its appendages and macrotrichia pale yellowish; postfrons 
largely brownish, with pale pruinescence and pale yellowish anterior margin; ocellar 
region darker. Thorax brownish, darkest dorsally, with yellowish macrotrichia; 
mesoscutum and scutellum densely pruinescent; humeral callus and parts of pleura 
yellowish, the latter somewhat shining. Legs yellowish; hind femur with ill-defined 
brownish distal zone; terminal segment only of each tarsus brownish. Wing with yellow- 
ish veins and unpigmented membrane. Haltere pale yellow. Abdomen yellowish brown, 
paler ventrally. 

Head apparently slightly wider than long; outer vertical bristle short but distinct, 
somewhat proclinate; inner vertical bristle perhaps represented by a short proclinate 
setula slightly in front of a straight line drawn from lateral ocellus to postvertical bristle; 
ocellar bristles represented by pair of fine proclinate, subparallel setulae; frontal orbit 
with a series of several short, mostly proclinate setulae and, a little in front of middle, 
one moderately fine bristle sloped somewhat forwards and outwards; median part of 
postfrons with proclinate setulae, mostly on anterior half; frontal lunule concealed; face 
shallow and apparently rather narrow (collapsed); cheek region rather broad, largely 
facing ventrally in anterior part, much expanding posteriorly, with rather numerous 
long proclinate setulae anteriorly, among which some possibly represent peristomal 
bristles; eye with numerous procurved setulae, which are little developed on posterior 
part. Antenna with segment 1 short and simple; segment 2 setulose, particularly on 
inner side, with deep dorsolateral slit distally, with distal surface facing ventrally; seg- 
ment 3 probably oval and apically rounded (collapsed), without long hairs; arista 
minutely pubescent throughout, more densely so towards base, with basal segments (4 
and 5) apparently very short (4, if present, not visible without preparation). Prelabrum 
rather weak; palpus moderately short; proboscis rather short with moderately developed 
prementum; labella separated from one another by a deep anterior slit (labella fused in 
Neurochaeta ), each anteriorly truncate, with about 9 dentate pseudotracheae. 
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Thorax slender, rather convex above, ventrally rather planate, so that much of 
sternopleural region faces ventrally; 2 weak notopleural bristles present, anterior one 
slightly further from notopleural suture than is posterior one; a much smaller bristle or 
strong setula in approximately presutural or posthumeral position; mesocutum 
apparently without further differentiated bristles, with sparsely scattered short setulae, 
those on anterior part directed posteriorly (as usual), most of those on posterior half 
directed anteriorly; scutellar suture deeply and narrowly incised; scutellum very short, 
flat-topped, with free margin narrowly convex and with evenly rounded outline, with 
bristles reduced to 3 pairs of small, medially inclined, submarginal setulae, those of 
apical pair not widely separated; postnotum shallower than in most Neurochaeta spp., 
almost evenly convexly prominent; propleuron without evident bristles or setulae; 
mesopleuron with several relatively long bristles on posterior half, not concentrated 
near posterior margin; upper posterior sternopleural bristle represented by a minute 
setula; upper anterior sternopleural bristles fairly long, about 6 in a horizontal series, 
with apices apparently directed posteriorly; sternopleuron otherwise with scattered 
setulae; prosternal plate (basisternum) absent, but anteriorly angular prothoracic 
furcasternum distinct as in Neurochaeta (the latter perhaps mistaken for prosternal plate 
by Malloch, 1936). Legs having greater disparity of size than in most species of Neuro- 
chaeta ; fore coxa with several anterior setulae, but no anterior basal bristle; femora, 
tibiae, and tarsi rather irregularly haired; fore femur with a few dorsal bristles; tarsi 
depressed distally, with normal pulvilli; claws not visible under high magnification; one 
or 2 short ciliate hairs terminating fore and mid tarsi perhaps representing claw vestiges. 
Wing surface entirely densely microtrichose; costa unbroken, thickened apically 
between veins 3 and 4, on section bordering costal cell with a series of regular slightly 
spaced setulae, beyond vein 1 with numerous setulae or hairs, which are very diverse 
and irregular in size and position, on last 2 sections (beyond vein 2) with an irregular 
series of ventral setulae, and on dorsal surface near centre of terminal section with one 
rather strong setula; humeral crossvein ill defined; subcosta almost totally fused with 
stem vein and vein 1, visible ventrally as a ridge along anterior margin of this vein- 
complex, which is expanded where it joins costa; marginal cell narrow, in part no wider 
than thickness of vein 2; veins 3 and 4 apically convergent; anterior crossvein very short 
so that veins 3 and 4 are approximated at this point; discal cell rather narrow, almost 
parallel-sided on much of its length; terminal section of vein 5 almost as long as penulti- 
mate section of vein 4; posterior marginal fringe rather long, not reaching vicinity of 
alula; alula moderately developed, subacute; costal index c. 4.9; vein 4 index 3.4. 
Haltere with remarkably elongate capitellum. 

Abdomen slender apparently subcylindrical (not depressed as in Neurochaeta ); 
tergites up to tergite 6 large but lightly sclerotized, with reduced bristling; pleural mem- 
brane thrown into telescopic folds at junctions of segments 2 to 6, as is intersegmental 
membrane; sternite 1 vestigial; sternites 2 to 6 rather broad, the more anterior ones 
weakly sclerotized; sternite 7 completely divided longitudinally on median line, more 
strongly setulose than preceding sternites; cercus not distinctly visible, probably very 
small. 

Dimensions : total length 2.2mm; length of thorax 0.74mm; length of wing 2.0mm. 

Distribution: Western Australia — southwest district south of Perth. 

Holotype 9 (unique): Yaragil 4P Catchment, via Dwellingup, 20-27. xi. 1980 (Aus- 
tralian Museum), A. C. Postle. Malaise trap. 

Notes: M. R. Gray, who knows the vicinity of the type locality, informs me that it is 
likely to be in dry sclerophyll forest. 

This new species is conspicuously different from N. platycephala in venation, as the 
discal cell is closed and veins 4 and 5 are subparallel beyond the anterior crossvein, only 
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commencing to diverge distad from the discal crossvein. The shape of the marginal cell 
also differs, being narrowest in its mid region in N. clausa. 

The above description has some shortcomings due to the condition of the unique 
type, which has also prevented presentation of a satisfactory set of illustrations. Because 
the cuticle is lightly sclerotized, the head has collapsed; also the thorax is damaged by 
the pin. I have carefully examined the displaced sections of the thoracic cuticle on the 
right side and believe my account of the thoracic chaetotaxy to be accurate. 


Nothoasteia platycephala Malloch 
Nothoasteia platycephala Malloch, 1936: 259-260, figs. 1, 2, 2a. 

The following are supplementary notes on the unsexed holotype. Its condition does 
not enable production of a formal description. 

Coloration: Postfrons apparently with pale yellow orbital margins more differen- 
tiated than in N clausa. Mesoscutum (at least anteriorly) blackish, much darker than in 
N. clausa. Legs pale yellowish; hind femur with very diffuse pale brownish distal zone; 
hind tibia pale creamy, with indistinct pale brownish suffusion on distal fifth only; each 
tarsus with slightly browned distal segment. 

Wing: Marginal cell narrow, but no narrower near middle than it is distally; vein 2 
shorter than in N. clausa; veins 4 and 5 diverging throughout, quite strongly so on region 
just beyond anterior crossvein; discal crossvein absent, no trace or indication of its 
position remaining. 

Material examined: Holotype, unsexed, ‘Brisbane, Qld’, no other original data; 
‘damaged in transit. F. H. Taylor’. The head, with damaged antennae, is glued by its 
ventral surface to the card and there is some glue on the postfrons. Much of the thorax is 
destroyed but the anterodorsal part and the metasternal region are visible. Detached 
legs and both wings are glued to the card. Only the base of the abdomen remains. 


Genera and Species of Neurochaetidae 

Genus Anthoclusia Hennig, 1965 

A. gephyrea Hennig, 1965. Palaearctic (Eocene-Oligocene) 

A. remotinewis Hennig, 1969. Palaearctic (Eocene-Oligocene) 
Genus Neurochaeta McAlpine, 1978 
Subgenus Neurocytta n. sg. 

N. prisca McAlpine, 1978. Afrotropical: Zimbabwe 
Subgenus Neurotexis n. sg. 

N. stuckenbergi McAlpine, 1978. Afrotropical: Madagascar 
Subgenus Neurochaeta s. str. 

N. capilo n. sp. Oriental: W. Malaysia 
N. inversa McAlpine, 1978. Australasian: Australia 
N. magnifica n. sp. Australasian: N.E. New Guinea 
N. sabroskyi Woodley, 1982. Oriental: Philippines 
N. parviceps n. sp. Oriental: W. Malaysia 
N. macalpinei Woodley, 1982. Oriental: E. Malaysia 
Genus Nothoasteia Malloch, 1936 

N. clausa n. sp. Australasian: Western Australia 
N. platycephala Malloch, 1936. Australasian: Queensland 
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